Study objective-To test the hypothesis that poor material standard of living is independently associated with the prevalence of the common mental disorders after adjusting for occupational social class, and to estimate the population impact of poor material standard of living on the prevalence of these disorders. Design-Cross sectional survey. Prevalence of the common mental disorders was assessed using the General Health Questionnaire, a self administered measure of psychiatric morbidity. Participants-9064 adults aged 16-75 living in private households in England, Wales, and Scotland. Main results-The common mental disorders were significantly associated with poor material standard of living, including low household income (OR 1.24, 95% CI 1.00, 1.54) and not saving from income (OR 1.29, 95% CI 1.15, 1.45), after adjusting for occupational social class and other potential confounders. An independent association was also found with occupational social class of the head of household among women, but not men, after adjusting for material standard of living. The adjusted population attributable fraction for poor material standard of living (using a five item index) was 24.0%. Conclusions-Like mortality and physical morbidity, common mental disorders are associated with a poor material standard of living, independent of occupational social class. These findings support the view that recent widening of inequalities in material standards of living in the United Kingdom pose a substantial threat to health.
Symptoms of anxiety and depression are common and continuously distributed within populations, and frequently co-occur in the same people. [1] [2] [3] [4] [5] [6] This continuum is more validly represented by a dimensional than a categorical model. 3 4 Whereas the bottom end of this distribution represents the normal ups and downs of emotional life, the top end comprises psychiatric disorders recognised and treated by psychiatrists, with an estimated community prevalence rate of between 15% and 30% depending on the choice of case threshold. 3 6-8 Thus, there is a large group of people with poor mental health, many of whom do not receive or want treatment from doctors, but in whom there is a considerable degree of suVering, social disability, [9] [10] [11] [12] and increased mortality. 10 13 14 Though known by a variety of alternative names in the past, including neuroses, minor psychiatric morbidity, nonpsychotic psychiatric morbidity, and demoralisation, we have chosen to use the term "common mental disorders", 3 on the grounds that it is descriptive, non-pejorative, and emphasises the public health importance of these disorders. In addition to their high prevalence, the common mental disorders account for more than one third of days lost from work because of ill health 15 and one fifth of general practice consultations in the United Kingdom. 7 The total annual cost of these disorders in the UK may amount to £6 billion, of which two thirds is attributable to lost productivity. 16 One study found that the prevalence of these conditions may have increased in recent years. 17 Although they are most prevalent among those with the lowest material standard of living, 3 6 18-22 inconsistencies have been reported in the association between common mental disorders and occupational social class. 18 19 21 23-26 It has not yet been established whether, like mortality, [27] [28] [29] [30] the association between the prevalence of the common mental disorders and material standard of living exists within all occupationally defined social strata. This question has important public health policy consequences. Though positively correlated with income, occupational social class is largely a measure of social status, and is probably an inevitable consequence of the division of labour. Material standard of living, on the other hand, is a more direct measure of "command over resources". 28 Thus, diVerences in material standard of living are likely to be more amenable to amelioration through social and economic interventions than diVerences in occupational status.
This study was designed to test the hypothesis that the association between the prevalence of the common mental disorders and poor material standard of living is independent of social status as measured by occupational social class. We also estimated the population impact of poor material standard of living on the prevalence of common mental disorders. Secondary analysis of the British Household Panel Survey was undertaken because of its detailed information on material standard of living.
Methods
In the British Household Panel Survey (BHPS), 31 households were selected for inclusion based on an equal probability sample of the population of Great Britain (England, Wales, and Scotland south of the Caledonian canal), using a two stage stratified cluster design with postcode sectors as primary sampling units. 32 Within selected households information was gathered on all household members, and eVorts were made to interview all those aged 16 and over. The first wave of BHPS interviews took place between September and December 1991.
Common mental disorders were assessed using the self administered 12 item General Health Questionnaire (GHQ). 33 The GHQ was designed as a case finding instrument for use in primary care and community settings, and it has been widely validated against standardised clinical interviews. 33 Previous community surveys, using a variety of measures, have shown consistently that symptoms of anxiety and depression are continuously distributed and are more validly represented by dimensional than categorical models. Principal components analyses have shown that the greatest proportion of variance in the distribution of these symptoms (typically of the order of 35% to 50%), is accounted for by a single, general factor described as "illness severity" or "general dysphoria". 1 3 4 34-36 Furthermore, these data are equally well described by models comprising either one factor or two highly correlated factors, corresponding to anxiety and depression. 1 3 In keeping with many previous community studies, 17-18 26 37 38 we chose to treat the common mental disorders as a single dimension. The GHQ score can therefore be considered "an assessment of an individual's position on an axis from normality to undoubted illness, ... giving a probability estimate of that individual being a psychiatric case". 33 Those scoring 3 or more on the GHQ were classified as cases, 39 and although results are presented here for "cases" of common mental disorders, there was no reason to expect that using GHQ scores as a continuous variable would lead to diVerent results. 40 Registrar General's social class was recorded for each person and their head of household, 32 based on current or most recent occupation. Childhood social class was defined according to father's occupation when the subject was aged 14. Seven variables were selected a priori to provide a comprehensive yet parsimonious assessment of each subject's material standard of living: (1) annual household income adjusted for household size using the McClements Equivalences Scales, 32 by fifths within the region of residence; (2) saving from income, excluding money put by to pay bills but including life insurance, personal equity plans (PEPs), share purchases, and saving for holidays; (3) access to car/ van within household, (4) number of domestic household appliances, out of possible list of nine including colour television, video recorder, and microwave oven, (5) housing tenure, (6) overcrowding (more than two household members per bedroom), and (7) the presence and number of structural housing problems, namely damp, condensation, leaking roof, and/or rot in wood. As the cost of living diVers between regions of Britain, 41 household income relative to others in the same region was chosen on the grounds that it is probably a more sensitive measure of "command over resources" 28 than income relative to others in Britain as a whole.
Where income sources could not be verified by documentary evidence, missing data were imputed by the BHPS investigators, 32 and these values were used in this study to reduce potential bias arising from the exclusion of missing data. Annual household income was constructed from data on individual incomes. Missing labour income data were imputed using the regression based technique known as predictive mean matching. Firstly, the best fitting linear regression model (in terms of maximal adjusted r 2 ) for household income was identified among valid (that is, non-missing) cases using non-missing variables and, where appropriate, other imputed variables. These models typically have of the order of 60-70 predictor variables. This equation was then used to calculate the predicted household income for all cases. The real value for a valid case that was closest to the predicted value for a missing case was identified, and taken as the imputed value for the missing case. Non-labour (for example, benefit) income, and full incomes for non-respondents, were imputed using hot-deck models, which are analogous to weighting classes. Imputation classes based on individual and household sociodemographic characteristics were identified that were found to be predictive of the variable to be imputed, using a program capable of handling a large number of classification variables. Assuming that cases within each class comprise a random sub-sample of the population, a valid value of the variable from a non-missing case was imputed for a missing case. By imputing a real value with a random error component whose variance is similar to that of (actual) reported values, these imputation methods minimise any tendency to over-predict associations with income. 32 Variables from the BHPS dataset selected for analysis because of their possible association with the prevalence of common mental disorders and material standard of living were marital status, education, employment, ethnicity, KEY POINTS + Common mental disorders were associated with low material standard of living within all occupationally defined social strata. + The social class gradient in the common mental disorders was stronger among women, and increased with age in both sexes. + Poor material standard of living, which is potentially remediable, accounted for nearly one quarter of prevalent cases of common mental disorder.
household size, responsibility for dependent children under the age of 16, age of the youngest child in the household, number of current physical health problems, and region of residence. These variables were selected a priori, where review of the literature showed evidence of associations with the prevalence of common mental disorders, and where it was probable that a variable would also be associated with poor material standard of living.
STATISTICAL METHODS
Univariate diVerences between groups were tested using 2 tests. Unadjusted and adjusted odds ratios with 95% confidence intervals, and likelihood ratio tests to assess departure from linear trends, confounding and eVect modification were calculated by means of logistic regression, using Stata. 42 All regression analyses were conducted using Huber weights to control for the clustering of respondents within households. 43 All seven material standard of living variables were entered simultaneously into a logistic regression analysis, with common mental disorders as the dependent variable. Those variables that were independently associated with this outcome after adjusting for all of the other material standard of living variables were then combined in a single index of poor material standard of living (see results). One point was scored for each of the following: income below the bottom quintile for region of residence, not currently saving from income, living in rented accommodation, no access to car or van, and living in property with at least one major structural problem, or two minor problems. This index was used (a) to test whether the association between material standard of living and the prevalence of the common mental disorders was modified by either age or sex, and (b) to estimate the total population attributable fraction (PAF) for poor material standard of living.
The extent of colinearity between the seven material standard of living variables, which can result in an increase in standard of errors of regression coeYcients, was measured by examining the proportion of variability in household income explained by the other six variables. The inverse of (1−r 2 ) for household income in a regression on the other material standard of living variables, referred to as the variance inflation factor (VIF), was then calculated. It has been suggested that a VIF >10 is of concern. 44 In general, the PAF for an exposure k may be calculated by:
where p k ' is the proportion of cases exposed to k (or level k, for an exposure with multiple levels) and k is the risk ratio for people exposed to k, compared with the baseline group. The total PAF for poor material standard of living was estimated as the sum of the PAFs for each level of the five point index described earlier.
PAFs were calculated using adjusted risk ratios, rather than odds ratios as the latter were always numerically greater than corresponding risk ratios. As the prevalence of common mental disorders was too great to satisfy the "rare disease" assumption, the use of odds ratios would have led to overestimates of respective population attributable fractions. Risk ratios were estimated using logistic regression coeYcients. The odds of being a case of the common mental disorders for a given exposure was estimated by multiplying the appropriate odds ratio by the antilog of the constant term, which represents the estimated odds of being a case for those in the baseline category. The risk ratio is calculated by dividing the probability of being case given the exposure in question by the probability of being a case in the baseline category where probability, , is derived from the odds, , as follows: = / 1+ . 45 The prevalence of common mental disorders in the study sample was 24.6% (23.7-25.5).
Results

After excluding non-existent addresses
COMMON MENTAL DISORDERS AND SOCIAL CLASS
Both own social class ( 2 =18.99, df=2, p<0.0001) and that of the head of household ( 2 =29.38, df=2, p<0.0001), but not paternal social class, were associated with common mental disorders. Social class by head of household was independently associated with common mental disorders after adjusting for own social class, while the association between common mental disorders and own social class ceased to reach statistical significance. There was a stronger relation between social class by head of household among women, and this interaction reached statistical significance ( 2 =5.84, df=2, p=0.05). No such interaction by sex was found for own social class ( 2 =3.60, df=2, p=0.17). In older subjects there was a stronger association between low social class by head of household and common mental disorders ( 2 for age × social class interaction =14.62, df=4, p=0.006) for both men and women (table 1). The association between social class by head of household and common mental disorders was confounded by age and material standard of living among men, but not women (table 1) .
COMMON MENTAL DISORDERS AND MATERIAL
STANDARD OF LIVING
Although statistically significant univariate associations were found between common mental disorders and all seven of the measures of (poor) material standard of living, five variables were independently associated with common mental disorders after adjusting for the other measures of material standard of living: not saving from income, low household income, structural housing problems, living in rented accommodation, and no access to a car or van. When regressed on household income, the proportion of variability accounted for by the other four variables was 0.17, and the VIF, a measure of collinearity between these variables, was 1.21 (see methods).
Housing tenure, savings from income, structural housing problems, and household income were independently associated with the prevalence of common mental disorders, after adjusting for age, sex, social class (head of household), the interactions between sex and social class and between age and social class, and other potential confounders (table 2) .
A statistically significant trend was found between common mental disorders and score on the five item index of poor material standard of living (see methods) ( 2 =79.03, df=1, p<0.0001), which did not depart from linearity to a statistically significant degree ( 2 =2.67, df=4, p=0.61). Unlike occupational social class, no statistically significant interactions were found between any of the indices of material standard of living (including score on the five item index of poor material standard of living) and either sex or age in their associations with common mental disorders. This finding was also unaVected by whether the five item "material standard of living" score was treated as a categorical or continuous variable. For this reason estimates of associations between material standard of living and common mental disorders are combined for men and women (table 2). The total PAF for poor material standard of living was 24.0% (table 3) , and the largest PAF for an individual item was 13.32%, for not saving.
Discussion
Poor material standard of living was independently associated with the prevalence of common mental disorders, and accounted for nearly one quarter of all cases, after adjusting *Adjusted for age, sex, social class (head of household) and the interactions between sex and social class and between age and social class, and employment status, household size, responsibility for dependent children, education, ethnicity, marital status, number of physical health problems, and region of residence.
and cases of common mental disorders by score on five point index of low material standard of living, showing individual eVect (prevalence of disorder, odds ratio (OR), and risk ratio (RR)) and population impact (population attributable fraction, PAF%)
for occupational social class and a large number of other potential confounders. As these findings are based on cross sectional data, it is not possible to distinguish between factors associated with increased incidence of disorder, those associated with increased duration of episodes, and those that were the consequence of common mental disorders (reverse causality). The latter is particularly diYcult to exclude as an explanation for the findings, because the common mental disorders often relapse and remit over many years. 3 However, it is notable that previous studies have indicated that the contribution of social selection to the socioeconomic gradients in the prevalence of the common mental disorders is likely to be modest. 25 46 Although our findings must be interpreted cautiously, we would argue that it is perfectly valid to study associations between socioeconomic risk factors and the prevalence of the common mental disorders. Indeed, this is especially important in the case of the common mental disorders, where a principal public health aim must be to reduce the prevalence of conditions that are chronic or recurrent. In this respect, the population attributable fraction, a measure of the population impact of specific risk factors, should be viewed as an indication of the maximum reduction in prevalence that might be achieved were it possible to remove these risk factors, or to ameliorate their adverse psychological eVects.
As in previous studies, 18 19 21 23 24 26 the association between occupational social class and the prevalence of the common mental disorders proved complex, and was modified by both age and sex. In summary, this association was stronger among women and those aged 56-75, compared with men and younger subjects, respectively. Overall, the association with occupational social class was wholly confounded by material standard of living for men (including those aged 56-75), but not women. The interaction between social class and age was of a similar magnitude for men and women, and is consistent with previous findings.
18 21 23 Possible explanations include a modifying eVect of life stage 21 or a cohort eVect, or both. In support of the former is the likelihood that diVerences in material standard of living between occupational social class strata increase with age, as those in higher social classes are more likely to have occupational or private pensions. This is consistent with the confounding of the occupational social class gradient in the prevalence of common mental disorders by material standard of living at all ages, an eVect that was more pronounced for men than women.
As our analyses were based on household income and the occupational social class of the head of household, for the reasons set out earlier, and as our sample included the retired, the unemployed, and those not in work for other reasons, our findings indicate that the socioeconomic gradient in the prevalence of common mental disorders results predominantly from diVerences in material standard of living, rather than diVerences in social status or other factors associated with specific occupations.
The study was limited by the use of the GHQ as a measure of psychiatric morbidity, rather than a standardised clinical interview, though the GHQ has been validated extensively in community settings. 33 The estimated prevalence of common mental disorders in this study (25%) was higher than that of a recent British community survey (14%) using a standardised clinical interview. 6 This probably reflects a lower threshold of severity of the GHQ. The GHQ is sensitive to recent change in psychological well being and functioning, and "false positives" among our cases (relative to the assumed "gold standard" of a standardised clinical interview) will have included people with mild and transient psychological disturbance. Because associations between poor material standard of living and the prevalence of the common mental disorders seem robust regardless of the measure of psychiatric morbidity used, 6 20 22 47 48 and are generally of greater magnitude when standardised clinical interviews have been used to identify cases, 6 22 it seems probable that the inclusion of mild, self limiting cases would have biased risk ratios in this study towards unity. Furthermore, because the proportion of the population exposed to poor material standard of living is unaVected by the choice of outcome measure, any tendency in this study to overestimate the prevalence of common mental disorders while underestimating the risk ratio for this exposure would have resulted in an underestimate of the population attributable fraction. Thus, we predict that studies using standardised clinical interviews would find that a greater proportion of cases would be attributable to poor material standard of living than in this study. The other important source of false positives on the GHQ is physical ill health, but the association between material standard of living and common mental disorders remained after adjusting for current physical health. Finally, it should be pointed out this dataset was selected for secondary analysis because of the comprehensiveness of socioeconomic information about people and their households. What may have been lost in clinical detail is at least partly made up for in the quality of information about potential risk factors.
Those in lower occupational grades 26 and, to a lesser extent, men 49 have been found to underreport psychiatric symptoms on the GHQ compared with responses to a standardised psychiatric interview. This could explain the absence of a social class gradient in men, but it cannot explain the association with poor material standard of living.
Total annual income was imputed for a high proportion of households, because interviewers were only allowed to record information for which there was documentary evidence. Although the imputation techniques that were used minimised any tendency to overestimate the strength of associations with household income, we cannot exclude the possibility that this may have biased our results. This was unlikely, however, and would have required that both the likelihood of being a case of the common mental disorders and associations between the predictors of income and actual income were diVerent for those with missing data on household income. Furthermore, any random misclassification would have biased the association between household income and common mental disorders towards the null. Indeed, this association could have been overestimated only if those with missing income data were more likely to be cases of the common mental disorders and imputed income was systematically underestimated relative to actual income, or if subjects with missing income data were less likely to be cases and imputed income was systematically overestimated.
Finally, non-response bias must be considered as an explanation for the observed associations, because only 74% of households participated and the GHQ was not completed by a further 6% of those interviewed. While non-response may have led to a biased estimate of the prevalence of the common mental disorders, it is unlikely to have aVected estimates of associations with the exposures of interest. For this to have occurred, non-response would have to have been associated with both the likelihood of being a case of the common mental disorder and material standard of living (or social class). While it is possible that, for example, cases of the common mental disorders with the poorest material standard of living were less likely to participate than other cases, any such eVect was unlikely to have been of suYcient magnitude to significantly change our main findings.
Like mortality and physical morbidity, common mental disorders are closely associated with poor material standard of living, independent of occupational social class. Although it is not yet known whether the adverse psychological eVects of poor material standard of living are mediated by physical hardship, financial insecurity, impaired social relationships, or the perception of deprivation relative to the lifestyles of others, 27 50-53 risk factors such as low income and poor housing are probably more amenable to social and economic intervention than diVerences in occupational social class. Our findings support the view that changes in social and economic policy that reverse or reduce widening socioeconomic inequalities in Britain 54 will probably reduce the prevalence of common mental disorders. 55 56 This study was started while SW was studying for the MSc in Epidemiology at the London School of Hygiene and Tropical Medicine. The data used in this manuscript were made available through the ESRC Data Archive. The data were originally collected by the ESRC Research Centre on Micro-social change at the University of Essex. Neither the original collectors of the data nor the Archive bear any responsibility for the analyses or interpretations presented here. I am grateful to Nick Buck of the University of Essex for his description of the methods used to impute missing income data.
